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SPECIAL ISSUE SECTION 
Organic compounds in the soil environment: formation, potential for re-mobilisation 
and environmental significance of bound residues 


1. Introductory remarks to the Special Issue 
K.T. Semple, K.C. Jones, A. Craven 


3 Dedication to the memory of Professor Allan Walker 1994-2004 
K.T. Semple, K.C. Jones, A. Craven 


5 Pesticide persistence and bound residues in soil—regulatory significance 
A. Craven, S. Hoy 


European regulations and approaches to the issues of pesticide soil persistence and bound residues are discussed. 
11 Soils as filter and buffer for pesticides — experimental concepts to understand soil functions 
P. Burauel, F. BaBmann 
Binding and remobilisation of pesticides in the plough layers are strongly linked with the turnover of organic matter. 
17 Formation and release of non-extractable 14C-Dicamba residues in soil under sterile and non-sterile regimes 
B. Gevao, K.C. Jones, K.T. Semple 
Microorganisms are demonstrated to have a role in the formation and remobilisation of bound residues. 
25 Formation of non-extractable pesticide residues: observations on compound differences, measurement and 


regulatory issues 
C.J. Mordaunt, B. Gevao, K.C. Jones, K.T. Semple 


The contrasting behaviour of pesticides, with respect to their extractability and bound residue formation, is highlighted. 
35 Characterization of non-extractable residues of the fungicide dithianon in soil using 13C/14C-labelling 


techniques 
U. Wanner, F. Fuhr, A.A. deGraaf, P- Burauel 


Soil organic matter plays a major role in the formation of non-extractable pesticide residues. 
43 Influence of ageing of residues on the availability of herbicides for leaching 
A. Walker, M.S. Rodriguez-Cruz, M.J. Mitchell 
Ageing of herbicide residues leads to reduced losses by leaching. 
53 Influence of plants on the chemical extractability and biodegradability of 2,4-dichlorophenol in soil 
T.K. Boucard, R.D. Bardgett, K.C. Jones, K.T. Semple 
This paper describes the changes in availability of 2,4-dichlorophenol in plant amended soils over time. 
63 Influence of the amendment of corn straw on the degradation behaviour of the fungicide dithianon in soil 
U. Wanner, F. Fuhr, P. Burauel 
Agricultural harvest residues enhance the degradation of pesticide residues in soils. 
71 + Principles of microbial PAH-degradation in soil 
A.R. Johnsen, L.Y. Wick, H. Harms 
Hydrophobicity and soild water distribution ratios influence the interaction between PAHs and soil organic matter, 
thereby affecting microbial degradation. 
85 Bound residues: environmental solution or future problem? 
D. Barraclough, T. Kearney, A. Croxford 
The long-term risk of bound residues from mutiple sources is not clear and should be investigated. 


Research papers 


91 Achamberless field exposure system for ozone enrichment of short vegetation 
M. Erbs, A. Fangmeier 


The set-up and the performance of an advanced chamberless exposure system applying different ozone treatments and a 
high number of replicates are presented. 
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Comparison of the method of diffusive gels in thin films with conventional extraction techniques for evaluating 
zinc accumulation in plants and isopods 
M. Koster, L. Reijnders, N.R. van Oost, W.J.G.M. Peijnenburg 


The newly developed method of diffusive gels in Thin films (DGT) does not have an added value over conventional extraction 

techniques in predicting zinc uptake by plants and isopods. ~ 
The removal of heavy metals in urban runoff by sorption on mulch 

A. Jang, Y. Seo, P.L. Bishop 

Hardwood bark had the best physicochemical properties for adsorption of metal ions. 


Arsenic levels in the soils and macrophytes of the ‘Entremuros’ after the Aznalcollar mine spill 
M.A. Taggart, M. Carlisle, D.J. Pain, R. Williams, D. Green, D. Osborn, A.A. Meharg 


Arsenic associated with iron plaque on macrophyte roots may pose an ecotoxicological risk to certain herbivores. 


Results and evaluation of the first study of organochlorine contaminants (PCDDs, PCDFs, PCBs and DDTs), 
heavy metals and metalloids in birds from Baja California, México 
B. Jiménez, R. Rodriguez-Estrella, R. Merino, G. Gomez, L. Rivera, M. José Gonzalez, E. Abad, J. Rivera 


The first data on contaminants in birds from Baja California is given. 
Occurrence of gaseous and particulate polycyclic aromatic hydrocarbons in the urban atmosphere: study of 


sources and ambient temperature effect on the gas/particle concentration and distribution 
M. Tsapakis, E.G. Stephanou 


Ambient PAH partitioning between gas and particle phases vary between compounds and with environmental conditions. 
Deposition velocities to Sorbus aria, Acer campestre, Populus deltoides x trichocarpa ‘Beaupré’, Pinus nigra 


and x Cupressocyparis leylandii for coarse, fine and ultra-fine particles in the urban environment 
P.H. Freer-Smith, K.P. Beckett, G. Taylor 


At two sites the fluxes of particles and aerosols to trees are shown to be greater when aerodynamic diameters are less than 
1.0m (ultra-fines) than for larger pollutant and naturally occurring particulates (Dp > 2jum). 

Circulation of copper in the biotic compartments of a freshwater dammed reservoir 

1. Vinot, J.C. Pihan 


This study points out bioavailability, bioaccumulation, biotransference and long-term toxicity of copper in the food chain of a 
freshwater ecosystem. 
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Environmental applications for biosurfactants 
C.N. Mulligan 


More information is needed to be able to predit and model the behaviour of biosurfactants. 


Establishing principal soil quality parameters influencing earthworms in urban soils using bioassays 
P.K. Hankard, J.G. Bundy, D.J. Spurgeon, J.M. Weeks, J. Wright, C. Weinberg, C. Svendsen 


Bioassays must be applied for the risk assessment complexly-polluted sites to complement chemical analysis of soils. 


The use of the barbell cluster ANOVA design for the assessment of environmental pollution: 
a case study, Wigierski National Park, NE Poland 
Z.M. Migaszewski, A. Gatuszka, P. Pastawski 


The barbell cluster ANOVA design allowed the number of samples collected to be reduced to a minimum. 


Recycling EDTA solutions used to remediate metal-polluted soils 
Q.R. Zeng, S. Sauvé, H.E. Allen, W.H. Hendershot 


EDTA could be recycled seven times over a 14-day period, enhancing removal of metals from soils. 


Zn, Cd and Pb accumulation and arbuscular mycorrhizal colonisation of pennycress Thlaspi praecox 
Wulf. (Brassicaceae) from the vicinity of a lead mine and smelter in Slovenia 
K. Vogel-Mikus, D. Drobne, M. Regvar 


Thlaspi praecox Wulf. (Brassicaceae) is a newly discovered Cd, Zn and Pb hyperaccumulator able to form symbiosis with 
arbuscular mycorrhizal fungi. 


Effects of golf course construction and operation on water chemistry of headwater streams on the Precambrian Shield 
J.G. Winter, P.J. Dillon 


Golf course construction and operation had a significant impact on alkalinity, nitrogen and base cation concentrations of streams. 


Priority volatile organic compounds in surface waters of the southern North Sea 
T. Huybrechts, J. Dewulf, H. Van Langenhove 


Volatile aromatics are a major group of voiatile organic compounds in the North Sea, and are attributed to discharges from shipping and 
oil related activities. 


Influence of temperature and salinity on heavy metal uptake by submersed plants 
A. Fritioff, L. Kautsky, M. Greger 


Metal concentrations increase with increasing temperature and decreasing salinity in two aquatic plants. 
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275 Effects of some environmental parameters on catalase activity measured in the mussel 
(Mytilus galloprovincialis) exposed to lindane 
A. Khessiba, M. Roméo, P. Aissa 
Oxidative stress in mussels exposed to lindane was also influenced by a number of abiotic parameters. 

283 Polycyclic aromatic hydrocarbons storage by Fusarium solani in intracellular lipid vesicles 
A. Verdin, A. Lounes-Hadj Sahraoui, R. Newsam, G. Robinson, R. Durand 
Fungi can store PAHs intracellularly in lipid vesicles independently of their PAH degradation abilities. 

293 Pinus nigra and Pinus pinaster needles as passive samplers of polycyclic aromatic hydrocarbons 
M.T. Piccardo, M. Pala, B. Bonaccurso, A. Stella, A. Redaelli, G. Paola, F. Valerio 
The suitability of the pine needles as passive air samplers for persistent trace organics is demonstrated. 

303 UV-absorbing compounds in subarctic herbarium bryophytes 
S. Huttunen, N.M. Lappalainen, J. Turunen 
UV-B-absorbing compounds in subarctic herbarium bryophytes indicate the radiation climate of the collecting site and time. 

315 Environmental specimen bank samples of Pleurozium schreberi and Hylocomium splendens 
as indicators of the radiation environment at the surface 
S. Huttunen, T. Taipale, N.M. Lappalainen, E. Kubin, K. Lakkala, J. Kaurola 
Acidified methanol-soluble UV-B-absorbing compounds of environmental specimen bank samples indicated the surface radiation 
environment of the collection site and season. 

327 Uptake of radionuclides by vegetation at a High Arctic location 
M. Dowdall, J.P. Gwynn, C. Moran, J. O’Dea, C. Davids, B. Lind 
Uptake of the anthropogenic radionuclide '*’Cs is highest for moss species. 

333 The significance of water ionic strength on aluminium toxicity in brown trout (Sa/mo trutta L.) 

N.E.W. Alstad, B.M. Kjelsberg, L.A. Vollestad, E. Lydersen, A.B.S. Poléo 
lonic strength has a slight ameliorating effect on Al toxicity in brown trout. 

343 Age dependence of the accumulation of organochlorine pollutants in brown trout (Sa/mo trutta) 
from a remote high mountain lake (Redo, Pyrenees) 
|. Vives, J.O. Grimalt, M. Ventura, J. Catalan, B.O. Rosseland 
Trout in high mountain lakes display age-dependent accumulation of certain organochlorine pollutants. 

351 Modelling the transport of suspended particulate matter by the Rhone River plume (France). 
Implications for pollutant dispersion 
R. Perianez 
A model has been developed to simulate transport of suspended particulate matter in the Rhone River Plume. 

365 Acomparative study of cadmium phytoextraction by accumulator and weed species 
M. Ghosh, S.P. Singh 
lpomoea carnea was more effective in extracting cadmium than was Brassica juncea. 

373 Heavy metal accumulation, heat shock protein expression and cytogenetic changes in 
Tetrix tenuicornis (L.) (Tetrigidae, Orthoptera) from polluted areas 
E. Warchatowska-Sliwa, M. Niklinska, A. G6drlich, P. Michailova, E. Pyza 
Metals accumulation caused genotoxicity in insects. 

383 Study of PAH emission from the solid fuels combustion in residential furnaces 
S.V. Kakareka, T.I. Kukharchyk, V.S. Khomich 
Emission factors are reported for PAHs from residential solid fuel combustion. 
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389 Aquatic microcosm assessment of the effects of tylosin on Lemna gibba and Myriophyllum spicatum 
R.A. Brain, K.(Jim) Bestari, H. Sanderson, M.L. Hanson, C.J. Wilson, D.J. Johnson, P.K. Sibley, K.R. Solomon 
Tylosin is not expected to have ecologically significant effects on Ontario freshwater macrophytes. 

403 Monitoring and modelling of biosphere/atmosphere exchange of gases and aerosols in Europe 
J.W. Erisman, A. Vermeulen, A. Hensen, C. Flechard, U. Dammgen, D. Fowler, M. Sutton, L. Grinhage, J.-P. Tuovinen 
Monitoring and modelling of the deposition of sulphur and nitrogen components and the exposure of ozone has 
gained much progress through the research within BIATEX. 

415 Concentrations and compositions of organochlorine contaminants in sediments, soils, crustaceans, 


fishes and birds collected from Lake Tai, Hangzhou Bay and Shanghai city region, China 
H. Nakata, Y. Hirakawa, M. Kawazoe, T. Nakabo, K. Arizono, S.-I. Abe, T. Kitano, H. Shimada, |. Watanabe, W. Li, X. Ding 


Elevated concentrations of DDTs were detected in sediments, soils, and wildlife collected from China. 
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Modelling the fate of sulphur-35 in crops. 1. Calibration data 
C. Collins, N. Cunningham 


The deposition, fate and loss of 35S in crops were quantified following exposure to COS. 


Modelling the fate of sulphur-35 in crops. 2. Development and validation of the CROPS-35 model 
C. Collins, N. Cunningham 


The calibration and validation of a model for the prediction of the fate of 35S in vegetation is described. 


Intrinsic and induced isoproturon catabolic activity in dissimilar soils and soils under dissimilar land use 
B.J. Reid, N.D. Papanikolaou, R.K. Wilcox 


Dissimilar levels of isoproturon catabolic activity in dissimilar soils and soils under dissimilar land use influence inferred risk. 


The effects of perennial ryegrass and alfalfa on microbial abundance and diversity in petroleum contaminated soil 
J.L. Kirk, J.N. Klironomos, H. Lee, J.T. Trevors 


Plant-specific changes in microbial populations on roots affect degradation of petroleum hydrocarbons in contaminated soil. 


Quantifying the role of forest soil and bedrock in the acid neutralization of surface water in steep hillslopes 
Y. Asano, T. Uchida 


Bedrock plays a major role in neutralizing acid when overlying soils have been leached of base cations. 


Mercury burdens in Chinese mitten crabs (Eriocheir sinensis) in three tributaries of 
southern San Francisco Bay, California, USA 
C.A. Hui, D. Rudnick, E. Williams 


Hepatopancreas concentrations of mercury decline with crab size, which may have important consequences 
for bio-magnification in food webs. 


Accumulation of butyl- and phenyltin compounds in starfish and bivalves from the coastal environment of Korea 
W.J. Shim, U.H. Yim, N.S. Kim, S.H. Hong, J.R. Oh, J.K. Jeon, H. Okamura 


Starfish are effective organisms for monitoring phenyltin contamination in the marine environment. 


Brominated flame retardants in Alburnus alburnus from Cinca River Basin (Spain) 
E. Eljarrat, A. delaCal, D. Raldua, C. Duran, D. Barcelo 


PBDEs and hexabromocyclododecane (HBCD) are shown to accumulate in fish and data are presented 
upstream and around an industrial area. 


Temporal trends of organochlorine contamination in Black Guillemots in Iceland from 1976 to 1996 
K. Olafsdottir, AA. Petersen, E.V. Magnusdottir, T. Bjornsson, T. Jéhannesson 


Baseline trends for a range of organochlorine pesticides in the marine environment of the North Atlantic can be inferred. 


Evaluation of photolysis and hydrolysis of atrazine and its first degradation products in the presence of humic acids 
H. Prosen, L. Zupancié-Kralj 


Different humic acid-influenced degradation processes influence atrazine and its degradation products. 


Differential swimming performance of two natricine snakes exposed to a cholinesterase-inhibiting pesticide 
W.A. Hopkins, C.T. Winne, S.E. DuRant 


Exposure to a cholinesterase inhibitor reduces swimming velocity in snakes. 


Clonal variation in heavy metal accumulation and biomass production in a poplar coppice culture. 
ll. Vertical distribution and phytoextraction potential 
|. Laureysens, L. De Temmerman, T. Hastir, M. Van Gysel, R. Ceulemans 


Poplar shows potential for phytoextraction of Al, Cd and Zn on slightly contaminated soils. 


Physiological and foliar symptom response in the crowns of Prunus serotina, Fraxinus americana and 
Acer rubrum canopy trees to ambient ozone under forest conditions 
M. Schaub, J.M. Skelly, J.W. Zhang, J.A. Ferdinand, J.E. Savage, R.E. Stevenson, D.D. Davis, K.C. Steiner 


Within the heterogeneous environment of a mature forest, many factors in addition to soil moisture play a 
significant role in determining exposure/response relationships to ozone. 


Stochastic analysis to assess the spatial distribution of groundwater nitrate concentrations in the Po catchment (Italy) 
S. Cinnirella, G. Buttafuoco, N. Pirrone 


The stochastic simulation should be preferred to kriging in environmental studies, whenever it is critical to preserve the variation of a variable. 


Absorption of decabromodiphenyl ether and other organohalogen chemicals by grey seals (Halichoerus grypus) 
G.O. Thomas, S.E.W. Moss, L. Asplund, A.J. Hall 


Decabromodiphenyl ether is absorbed effectively from the diet by grey seals, and can be stored in the blubber even after exposure ceases. 


Spray irrigation of landfill leachate: estimating potential exposures to workers and bystanders 
using a modified air box model and generalised source term 
D. Gray, S.J.T. Pollard, L. Spence, R. Smith, J.R. Gronow 


Modelling approaches are used to assess human exposure routes to chemicals during spray irrigation to landfill leachates. 
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